R.T.).

Kinetics for the hydrogenation of 1-octene
To a 100 ml Hastelloy C autoclave 1-octene (1.91g 17.0 mmol) and THF (17.0 ml) were added and the autoclave was subjected to three vacuum/nitrogen cycles. 17.0 ml of catalyst solution, prepared from 0.138 g of FeCl3 (0.85 mmol) and EtMgCl (1,275 ml of a 2.0 M solution) in THF was added at once. The vessel was purged 3 times with hydrogen and kept under 10 bar of hydrogen for 4h. Samples were taken every 5minutes.
Figure S2. Hydrogenation of 1-octene
Model with Langmuir-Hinselwood type of kinetics
Adsorption of hydrogen is not included since hydrogen pressure is kept constant. Octane (ANE) is not adsorbed on catalytic sites, octene (ENE) is weakly adsorbed and octyne (YN) is strongly adsorbed at the catalyst surface.
Reaction scheme (* indicates an Fe catalytic site)
Absorption equilibria: Since the adsorption constants can not be determined separately from the small number of experiments two values have been arbitrarily chosen: K ENE = 1 and K YN = 10 4 .
Reaction rates are linearly dependent on the surface coverage of intermediates:
Substitute equilibria and adsorption summation: with initial conditions c i = c i,0 at t = 0
System of non-linear differential equations was solved using Aspen Custom Modeler (ACM). Also parameter estimations for k 1 to k 3 have been performed within ACM (heteroscedasticity method, standard settings, equal weights for all datapoints). We previously showed that there should be one atom of hydrogen per atom of iron. If we supposed that only the iron surface atom supports protons then there are 45 . We performed kinetic studies for the hydrogenation of 1-octyne at room temperature using the same catalyst concentration and substrate to catalyst ratio as described in the first kinetic studies (Conditions of Figure 2 ). In this new set of experiments, a number of parameters were varied, such as the FeCl 3 solution concentration ([Fe] i ) used to form the Fe-NPs but also the ageing time of the Fe-NPs alone (t 1 ) or in the presence of 1-octyne (t 2 ) prior to hydrogenation ( Figure S3 ). 
Results
